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PROBLEM TO BE SOLVED: To enable to effectively obtain the subject compound useful as an intermediate for 
synthesizing antifogging agents for heat-developable photosensitizing materials, etc., at a low cost by selectively 
reducing a nitrophenylacetylene compound with iron (compound). 

SOLUTION: This method for producing an aminophenylacetylene compound of formula II comprises selectively reducing 
(A) a compound of formula I [R<1> is H, a group of the formula: CR<2> R<3> OH (R<2> , R<3> are each H ( an alkyl, or 
R<2> and R<3> may be combined with each other to form a five to seven-membered ring), a group of the formula: 
SiR<4> R<5> R<6> (R<4> to R<6> are each an alkyl)] with (B) iron (salt) (e.g. iron powder or reduced iron activated with 
acetic acid, hydrochloric acid, ammonium chloride or a nickel chloride, the mixture of ferric trichloride with a hydrogen- 
dpnor such as a hydrazine compound, ferrous dichloride of feme trichloride). The reaction is preferably carried out by 
reacting 1 equivalent of the component A with 0.1-10 equivalents of the component B at a temperature of 0-150 deg.C. 
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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject new acid adduct salt having the form of a specific acid adduct salt, 
capable of being easily crystallized for its purification, excellent in storage stability and useful as an intermediate for 
synthesizing thermosetting resins, nonlinear optical materials, etc. 

SOLUTION: A compound of formula I [X<-> is BF4 <-> , PF6 <-> , CI04 <•> , a halogen ion, a group of formula ll (R<1> 
is OH, an alky!, an aryl), a group of formula III (Z is a single bond, methylene, ethylene, phenylene)]. For example, 3- 
ethynylaniline sulfuric acid salt. The compound of formula I is obtained by dissolving a 3-ethynylaniline compound in an 
organic solvent (preferably an aromatic hydrocarbon solvent, an aliphatic hydrocarbon solvent, an ester solvent), adding 
an acid of the formula: HX to the solution and subsequently filtering off the deposited crystals. 
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Abstract 



Disclosed are quinazoline derivatives represented by formula (I): wherein R<1> represents hydrogen^ ' r °«f ..^altenyl or 
aralkv* r4> R<3>. R<4>, and R<5> represent hydrogen, lower alkyl, lower alkoxy, lower alkanoyl. or the like R<6>. R<7>, 
R<£ andR<9> represent hydrogen, lower alkyl. lower alkoxy. aralkyloxy. or the like or any £ «™ 

combined to form methylenedioxy or the like; R<10> represents hydrogen, lower alkyl. or the like; R0 1> and R<12> 
reweiemhySen. tower alkyl. cycloalkyl. phenyl, or aralkyl. or R<1 1> and R<12> are combined together with N to form a 
hSSSSdk S?and n repress 0. 1 or 2. and pharmaceutically acceptable salts thereof These compo^ds^ 
adenSupffi and are useful for the protection of myocard.um and for the prevention or treatment of 

inflammation such as leg and foot edema. 
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Abstract 



The invention concerns quinazoline derivatives ot the formula I wherein m is 1, 2 or 3 and each R<1> includes 
hydroxy, amino, carboxy, carbamoyl, ureido, (1-4C)alkoxycarbonyi f N-(1-4C)afkytaarbamoyl, N,N-di-[(1-4C)alkylJ 
carbamoyl, hydroxyamino, (1-4C)alkoxyamino, (2-4C)alkanoyioxyamino, trifluoromethoxy, (I^Qalkyl, (1-4C) 
alkoxy and (1 -3C)alkylenedioxy; n is 1 or 2 and each R<2> includes hydrogen, hydroxy, halogeno, 
trifluoromethyl, amino, nitro, cyano and (1-4C)alkyl; or a pharmaceutically-acceptabie salt thereof; processes for 
their preparation; pharmaceutical compositions containing them; and the use of the receptor tyrosine kinase 
inhibitory properties of the compounds in the treatment of cancer. 
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7) Described are the compounds 




nd pharmaceutically acceptable salts thereof, which are useful in the treatment of cancer, 
i these compounds, 
n is 1,2 or 3; 

t is 1 or 2; each . 

<- is todependemly OH. amino, suborned ^ carboxy, ureido. ^^T^^^SlT^ 
c alkvlcarl.an.oyl N N-di-C, .-alkytearbamoyl, OCF 3 optionally subst.tu.ed C M -alkoxy, C M -alkylth>o, C M - 
M± Wnyl ^ r-WhonyCop/onany substituted C M -..kyl, C^kanoyloxy. hydroxy-C^ka^yloxy 

r^lpho^ido, pyrrolidin-l-yl, piperidtoo, nK.rphol.no, pipenmn-l-yl, 4-C, ^-.IMp^n-M, 2- 
^pyno.idin-l-y. « 2,5-dioxopyrrolidin-l-yl, « two R« groups together fonn a C,. 3 -a.kylen=dioxy group; and each 
r> is independently H, OH, CF„ halo, amino, N0 2 . CN, C M -alk,l, C M -.lkoxy, mono- or di-C ;M-«**»"£ C M" 
UkyZ C^alkylsu.phiny., C^kyMphonyl, C^-alk^ylamino, op.ionall, subshtuted benianud. or 

alkanoyl. 
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Introduction 

Acetylenic compounds have been used for the synthesis 
of high performance polymers and for systems which 
exhibit nonlinear optica] properties. Classical methods 
for the synthesis of terminal aryiacetylenes in general 
involve manipulation of preformed, two-carbon aide 
chains and include methods such as the VUsmeier 
m thod 1 "* or the haJogenation-dehydrohalogenation 
a quence of vinyl aroma tics 4 and ketones. 8 '* An innova- 
ti n in the synthesis of aryiacetylenic compounds has 
been to use protecting groups* 1 Acetylene, protected at 
one end* can be added to an aromatic nucleus via coupling 
et the free end. Subsequent removal of the protecting 
group generates a terminal arylacetytene. The widely 
accepted procedure for the addition- of. an acetylenic 
substituent to an aromatic nucleus is the Stephens- 
Castro coupling reaction 4 " 10 between an aryi iodide and 
a protected acetyiide in pyridine at reflux More recent 
advances in the synthesis of arylacetylenes lus use a two- 
step route; the first step involves the coupling of an aryi 
iodide with (trimethylailyDacetylene (TMSA) in the pres- 
nce of PdCOyCud) in pyridine. The second step is 
removal of the protecting group (trimethylsDyl) to yield 
the oryiecetylencL Hie trimethyUilyi protecting group 
is easily removed by treatment with dilute potassium 
hydroxide or potassium carbonate. However, because of 
the prohibitively high cost of the TMSA. this route has 
been limited to small-scale preparation*. There has been 
a great interest in the development of methods for 
Introducing an ethynyl group 18 *" into organic structures, 

'Girrant eddrra: Materials Eagmfttriag Dtvuiim. Ktaeaxtfa 
U) Staab, R; NennhoftV, K Synthesis 1874, 424. 

WRomUwB, M.; Drawn, N.; Ptp«am«lr, 4. x A|*uUmuo, M. J 
OnjWwH. Chem. 1968, S, 173. 

(3) Boscaao, R. Hughes Aircraft Co. Private eo&muDicatfaa cttad 
10 fw 12. 

* ?°^? ? ^ P ^ 0r *: Ch9m ^ m * 3285. 
fS)B*rtIeU, P.; Xbtea, L J. Am. CW Sac. 194*, Si, 548. 
(7) Waitan, *> J« Prottctive Group* in Organic CKtmUtrr McOmto. 
J " W»niun Press: London, 1973; ChapUr I. 

C; s **f*»*** * * Org. cw ises, as. aies. 

(9) Stephana ^R.; Cajtofc , C. J. Or* CW 1983. *S, 8313. 
CfaaS? ""^ * ^ * 

KttntyMn *' Y : * n. 

(13) Sabourin, E; Onopchaako, A. J. Org. Chem. ISSS 40 6185. 
(U)MeUaaaria. AjUlt.M.J. Org. Chem. 1608. 57, 6998.' 

B(i» ♦« * Kankaw, J; Haaoiaen, £ Acta Chem. Stand 1888, 
J }t ^i****' I} * MacromcleeeUs 1084, «. 2093. 
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For the synthesis of p-ethynylaniline (Ic) (Scheme 1), 
four methods^*-" have been reported. The yields vary 
from poor to moderate (30-66%) and the reactions are 
cumbersome and costly to perform on a large scale. Hie 
most interesting procedure for the synthesis of lc" 
entails coupling of ;Hodoaniiine with (trimethylsilyi> 
acetylene (TMSA) in the presence of a palladium complex 
and a copperO) salt. Due to the high cost of TMSA, this 
route for all practical purposes has been limited to small- 
scale procedures. J. Stiile and T. Takcichi 17 synthe- 
sited le using (tnbutyUtannyi)acatylene (TBSA) and 
p-iodoaniline in 30% overall yield. 

Attempts to synthesise larger cpiantities of lc using 
inexpensive reagents have been unsuccessful up to date. 
2-MethyM4»utyn-2-ol (MEBYNOL) has been used by 
other investigators to synthesize le because of its very 
low cost Bardamova et aL" oyatheaisad te on a milli- 
gram scale by direct coupling of p-iodoanOine with 
MEBYNOL, followed by depro taction and heating the 
intermediate 4-anilinc*2-methyi-3.butyn-2-oI under a 
bigh vacuum in the presence of well-ground KOH and 
caUIytic amount© (rfhydraquinone, However, moat of the 
desired product decomposed under these severe condi- 
tions. Takalo et aL" reported a modified procedure for 
deprotecting 4H^no»&methyl*34>utyn-2-ol, heating 
under distillation conditions in the presence of NaOH 
pellets in toluene for 2 h. lo was synthesized in 30% 
overall yield. The methods of Bardamova 15 and Talcalo" 
have not been used for the synthesis of lc because the 
yields were low end eoiae decomposition products were 

generated during the deprotection step. 

Due to the high cost of TMSA, we decided to develop a 
simple high yield route to le using the very inexpensive 
reagent MEBYNOL We have reported a new synthesis 
ofp-ethynyibenzoic acid and p-ethyuyl benzoyl chloride, 
using MEBYNOL 14 We now report an economical and 
efficient synthesis of lc using a modified route which is 
simpler and less expensive than the methods previously 
reported This method gives an almost quantitative yield 
of high purity product The low yields and the various 

09) AMum, T,3ehek%E; Beaner, C. U Event, H C. Report 1989, 
W^TO^W, ISSO. WUh Chem. Ahttr. 1901, i 15,937% 

<20) Yuan, Z; Taylor, N. J; Mtidar, T. B; WUuama, I D; Ku*s,S. 
155 5tVi U 7 ' * Ch*m. Cemmun. 1990, 1489. 

, <J1> Sdwrtaa. A. a Gar. Ofltn. OS 3 816 068, 1989; Chem. Absir. 
1990, US, 408871 

G2)Choa, g. W. US. Pateat 4,703,098, 1987; CW Abstr. 1988, 
X09, 76103a. 

(33) Graham, B^Mjfruekow«ti» V. M.; at at J. Am. Chem. Sec 1989. 
iJJ(24), 8771. 
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Introduction 

Acetylenic compounds have been used for the synthesis 
of high performance polymers and for systems which 
exhibit nonlinear optical properties. Classical methods 
for the synthesis of terminal aryi acetylenes in general 
involve manipulation of preformed, two-carbon aide 
chains and include methods such as the Vilsmeier 
m thod 1 " 3 or the hdogenation-del^drohalogeiiation 
a quenee of vinyl aromatics 4 and ketones." An innova- 
te n in the synthesis of arylacetylenic compounds has 
been to use protecting groups.* Acetylene, protected at 
one end. can be added to an aromatic nucleus via coupling 
at the free end. Subsequent removal of the protecting 
group generates a terminal aryi acetylene. The widely 
accepted procedure for the addition- of. an acetylenic 
substituent to an aromatic nucleus is the Stephens- 
Castro coupling reaction 4 " 10 between an aryi iodide and 
a protected acetylide in pyridine at reflux. More recent 
advances in the synthesis of arylacetylenes"-" use a two- 
step route; the first step involves the coupling of an aryi 
iodide with (trimethylsilyi)acetylene (TMSA) in the pres- 
nce of PdCOyCud) in pyridine. The second step is 
removal of the protecting group (trimethylaflyl) to yield 
the arytecetyiene, The trimethyUilyl protecting group 
is easily removed by treatment with dilate potassium 
hydroxide or potassium carbonate. However, because of 
the prohibitively high cost of the TMSA, this route has 
been limited to amall-ecale preparations. Thm has been 
a great interest m the development of methods for 
mtrodudng an ethynyl group 1 *" 1 * into organic structures. 

* Currant addraaa: Material* Knriaoaring Drarfan, Roseaitb 
ln*it«a, Uaivrmity of Dayton, Dmfl^OH^imr^ 
<l> SUab It; Neunhcfler, K. Synthesis 1674, 424. 
(8) B o— nhl ii m. M.; Drawn, N.; PapWMMlr, J.; Aptfidmum, M. J. 
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(5) Kodaruld, P. J< Org. Chem. 1974, 39. 3285. 
KSf^'kttvF* 5 Homo, L J. Am. Chem Soc. 1942, 64, 648. 

(7) Walton, D. In Protectit* Croups in Organic ChemUtrr, MeOmic. 
J- " ; Plenum Presr London, 1973; Chapter L 

£>Cajtro. C; Stephana, K J. Org. Chem. 193*23, 3163. 
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Sehem 1. Synth tic Route to />*EthynyIaniline 
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For the synthesis ofp-ethynylanfline (lc) (Scheme 1), 
four methods"-"-" have been reported. The yields vary 
from poor to moderate (30-66%) and the reactions are 
cumbersome and costly to perform on a large scale. The 
most interesting procedure for the synthesis of lc" 
entails coupling of p*iodoaniline with (trimethyisilyU- 
acetylene (TMSA) in the presence of a palladium complex 
and a copper® salt Due to the high cost of TMSA, this 
route for ail practical purposes has been limited to small- 
scale procedures. J. Stille and T. Tekeichi" synthe- 
sized 1c using (tnlmtylstannyi)acctylene (TBSA) and 
p-iodoaniline in 30% overall yield. 

Attempts to synthesise larger quantities of lc using 
inexpensive reagents have been unsuccessful up to date. 
2-Methyi-34mtyn-2-ol (MEBYNOL) has been used by 
other investigators to synthesize le because of its very 
low cost Bardamova at aL" synthesised lc on a milli- 
gram scale by direct coupling of p-iodoaiuline with 
MEBYNOL, followed by deprotectton and heating the 
mtermediate 4-anilino-2-methyl-3-butyn-2-ol under a 
high vacuum in the presence of well-ground KOH and 
catatytifl amount* of hydroquinona. However, most of tho 
desired product decomposed under these severe condi- 
tions. Tskalo et al. M reported a modified procedure for 
deprotecting 4-anilmc-2'nlethyl^utyn*2-ol, heating 
under distillation conditions in the presence of NaOH 
pellets in toluene fcr 2 h. le was synthesized in 30% 
overall yield. The methods of Bardamova 15 and Takalo" 
have not been used for the synthesis of lo because the 
yields were low and eomo decomposition products were 
generated during the deprotection step. 

Due to the high cost of TMSA, we decided to develop a 
simple high yield route to lc using the very inexpensive 
reagent MEBYNOL, We have reported a new synthesis 
of p-ethynylbenzoic add and p-ethynyl benzoyl chloride, 
using MEBYNOL 14 We now report an economical and 
efficient synthesis of lo using a modified route which is 
simpler and less expensive than the methods previously 
reported. This method gives an almost quantitative yield 
of high purity product The low yields and the various 

09) Abraham, n Soiodd. E; Bcmwsr. L<Evot,R.C. ffiport 1989, 
WRDC-TR434US. 1993. 50(12); Chem. Abstr. 1991, i/5,9379t 

(20) Yua q, Zi Taylor, N. J; Mania?, T. B; Williams, L D; Knits, & 
X; Chcnr. U T. J. Chem. Soc, Chem. Common. 1980, 1489. 

(20 Scaarfnr A Q. Gcr. Oflte, OS 3 818 062, 1989; Chem. Abstr. 
1990, J/3, 408671 

(33) Choa, R. W. UB. Pataat 4.703,096, 1987; Otem Abstr. 1966, 
i09. 76106a. ^ 

(23) Orahaai, C MjMbfcowihi. V. M; *t aL «f. 4m. CW Sbc 1989. 
UIQA), 8771. ^ 
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Abstract 



Disclosed are quinazoline derivatives represented by formula (I): wherein R<1> represents 

aralkvl- R<2> R<3>. R<4>. and R<5> represent hydrogen, lower alkyl, lower alkoxy. lower alkanoyl, or the hke ^ R<6>, R<7>. 
R?8> andR<9> represent hydrogen, lower alkyl, lower alkoxy. aralkyloxy, or the like or any a <*o.njng tw l**™" 6 
combined to form methylenedioxy or the like; R<10> represents hydrogen, lower alkyl. or the . like; R<11> and R<1 2> 
feSesem hvSeriower alkyl. cycloalkyl. phenyl, or aralkyl, or R<1 1> and R<12> are cornb.ned together wrthN to jorm a 
heterSvdi X2S and n represents 0. 1 or 2, and pharmaceutical* acceptable salts thereof. These c°mpoun*£m» 
^e^ vlSmorv a^ and are useful for the protection of myocardium and for the prevention or treatment of 
inflammation such as leg and foot edema. 
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Abstract 



The invention concerns quinazoline derivatives of the formula I wherein m is 1 , 2 or 3 and each R<1 > includes 
hydroxy, amino, carboxy, carbamoyl, ureido, (1-4C)alkoxycarbonyl, N-(1-4C)alkylcarbamoyl, N,N-di-[(1-4C)alkyi] 
carbamoyl, hydroxyamino, (1-4C)alkoxyamino, (2-4C)alkanoy!oxyamino, trrfluoromethoxy, (1*4C)alkyl, (1-4C) 
alkoxy and (1 -3C)alky!enedioxy; n is 1 or 2 and each R<2> includes hydrogen, hydroxy, hatogeno, 
trifluoromethyl, amino, nitro, cyano and (1-4C)alkyl; or a pharmaceutically-acceptable salt thereof; processes for 
their preparation; pharmaceutical compositions containing them; and the use of the receptor tyrosine kinase 
inhibitory properties of the compounds in the treatment of cancer. 
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7) Described are the compounds 



# • 




nd pharmaceutically acceptable salts thereof, which are useful in the treatment of cancer. 

i these compounds, 
a is 1,2 or 3; 

i is 1 or 2; each . 

»• is independent OH, amino, substituted amino, carboxy, ureido, 3-phe„y,»reido yl, C M-»^'- 

o r alkvlcarbamoyl N N-di-C,, .alkytarrbamoyl, OCF 3 optionally substituted C M -alkoxy, C M -alkylth.o,C M 

' ^L-^ianoyioxy, substitufcd C.^kylamino, optionally subs«i,u,ed ben.am.do, opttonaly subsumed 
^nlphonlido, pyrrolidin-l-yl, piperidino, morpholino, piperazta-I-yl, 4^ M -alkylp.pe ra z,n-l-yl, 2- 
,xopyrrolidin-l-yI or 2,5-dioxopyrrolidin-l-yl, or two R> groups together form a C^-alkylenedioxy group; and eaeh 
P.' is independendy H, OH, CF„ halo, amino, N0 2 , CN, C w -alkyl. C, .,-alkoxy, mono- or ^-«^"""* C l-r 
dkylthio, C M -alkylsulphinyl, C.^kylsulphonyl. C^-allcanoylamino, optionally subsututed benzarmdo or C„- 

alkanoyl. 



http-7/www .iponz.govt.nz/ipol-ipd^tm/1 0401 /l 0401 067/1 0401 067. Ap pi ic ants: Timothy Norris et al. 

Serial No.: 09/71 1,27 



Serial No.: 09/711,272 
Filed: November 9, 2000 
Exhibit IS 



^7/24/20 



